Sequestosome 1/p62 facilitates HER2-induced mammary tumorigenesis through multiple signaling pathways.
Previous studies have shown that increased levels of the adaptor protein Sequestosome 1/p62 are observed in human breast cancers and significantly correlate with HER2 overexpression. However, the role of p62 in the pathophysiology of HER2-induced mammary tumorigenesis has not yet been investigated. In this study, we report that p62 facilitates HER2-mediated cell survival in both two-dimensional and three-dimensional cell culture and that HER2-induced cellular transformation requires p62, as well as NRF2, which is known to become stabilized by its release from Kelch-like ECH-associated protein 1 (KEAP1) via p62-KEAP1 interaction. In agreement with these results, genetic ablation of p62 delays HER2-induced mammary tumorigenesis in tumor cell allografts in nude mice, and in MMTV-Neu transgenic mice. We also report that ablation of p62 impairs AKT and β-catenin activation in association with PTEN (phosphatase and tensin homolog deleted on chromosome ten) accumulation, both in vitro and in vivo. Further in vivo studies suggest that loss of p62 also impairs NF-κB and NRF2 activation. Collectively, our results provide compelling evidence that p62 contributes to HER2-induced mammary tumorigenesis through multiple signaling pathways, including the PTEN/phosphoinositide-3-kinase/AKT axis, WNT/β-catenin signaling, the NF-κB pathway and the NRF2-KEAP1 axis, and offer novel insights into the potential role of p62 in the regulation of the tumor suppressor PTEN.